Objective. To determine the significance of urine albumin / creatinine ratio (UACR) as to predict proteinuria in new-onset hypertension and uric acid in women with preeclampsia and its comparison with healthy normotensive pregnant women.
INTRODUCTION
Preeclampsia is a pregnancy specific syndrome and a leading cause of maternal and fetal morbidity and mortality (1) . It is a complex multisystem syndrome affecting about 5-8% of all pregnancies (2) . The pathophysiological mechanism is characterized by a failure of the trophoblastic invasion of spiral ar teries, leading to maladaptation of maternal spiral arterioles, which may be associated with an increased vascular resistance of the uterine artery and a decreased perfusion of the placenta (3). Proteinuria is a major indicator of preeclampsia and also one of the diagnostic criteria of its severity. Proteinuria develops late in the course of the hypertensive disease and its presence is a sign of worsening hypertensive disease, especially preeclampsia. As the proteinuria increases, the likelihood of complications also increases, and hence a rapid and accurate detection and quantization of proteinuria are essential for the management of hypertension pregnant women. However, 24-hour urine collection in patients with hypertensive disorders of pregnancy is a gold standard for diagnosis of significant proteinuria, it is time consuming, subject to collection error, and requires good patient compliance. In recent years, the urine albumin : creatinine ratio has been suggested as a rapid test for prediction of 24-hour protein excretion (4) . Also visual dip stick urinalysis has also been used but the results are inaccurate giving high numbers of false positive and false negative results. The National Kidney Foundation guidelines have suggested that the urine albumin : creatinine ratio should be used to detect and monitor proteinuria (5) . Also the Australasian Society for the Study of Hypertension in Pregnancy and the International Society for the Study of Hypertension in Pregnancy have proposed use of the urine albumin : creatini ne ratio as an alternative to 24-hour urine collection (6) . Proteinuria in preeclampsia is a nonselective type of proteinuria. When it is overt and persistent, maternal and fetal risks are increased. But the deg ree of proteinuria does not always indicate the severity of the disease (7) .
Hyperuricemia in preeclampsia induces endothelial dysfunction and may induce hyperten sion and vascular disease. Its production increases pro bably secondary due to tissue ischemia and oxida tive stress and impairs the generation of nitric oxide in endothelial cells. Therefore the modification of uric acid metabolism during pregnancy could be one of the potential causes of preeclampsia (7).
MATERIALS AND METHODS
This study was conducted in the Department of Biochemistry, M. G. M. Medical College and associated M. Y. Hospital, Indore. The subjects were pregnant women clinically diagnosed as pre eclampsia patients during the third trimester (28-40 weeks) with the age 18-35 years (Group B) visiting the Obstetrics OPD and wards of the MY Hospital, The study group was further divided into two subgroups. It comprised 25 mild preeclamptic pregnant women (Subgroup B1) and 11 severe preec lamptic pregnant women (Subgroup B2) on the basis of blood pressure (both systolic and diasto lic), proteinuria and pathological edema, which are the diagnostic criteria of preeclampsia. As a cont rol group, 45 healthy normotensive pregnant women (Group A) were taken. The healthy normotensive pregnant women were also in the third trimester (28-40 weeks) of their pregnancy with the age 18-35 years. Inclusion criteria for women included in the study were the following: should not be using any kind of oral contraceptives, anticoagulant drugs, should be non-smokers and non-alcoholics. Exclusion criteria were as follows: past history of diabetes, systemic or endocrine disorder, chronic infection, chronic renal disease and hypertension (in Group A only), women in the labor pains were excluded from the study. For collection of urine, women with a concurrent diagnosis of upper tract infection, chronic hypertension, chronic renal dis ease, pathological vaginal discharge, diabetes mellitus / gestational diabetes mellitus, etc. were excluded from the study.
Preeclampsia was diagnosed according to the American College of Obstetrics and Gynecology (ACOG) criteria: blood pressure higher than 140/90 mm Hg and proteinuria more than 300 mg/24 h were observed on at least two occasions more than 6 h apart after the 20th week of pregnancy. Preeclampsia was classified as severe if blood pressure was higher than 160/110 mmHg, proteinuria more than 5 000 mg/24 h, and in the presence of headache, visual disturbances, epigastric pain, oliguria, elevated LFT, elevated RFT, thrombocytopenia.
Urine collection for the urine albu min : creatinine ratio was done. Microalbu minuria was measured by the latex turbidimetric method and urine creatinine was measured by the alkaline picrate method. The test was performed on a fully automated analyzer. Blood samples were collected in the morning in a plain bulb with aseptic conditions. In the preeclampsia group, blood samples were collected when the patients presented for evaluation and before initiation of medical therapy. Serum uric acid was measured by kits using the Uricase / Peroxidase method. The results were expressed as mean ± SD and the groups were compared using ANOVA.
Statistical analysis was carried out by using SPSS software, version 20. The level of significance was set at <0.05.
RESULTS
The anthropometric factors of the study groups are summarized in Table 1 .
Maternal age and body mass index (BMI) showed no significant difference between the groups (p > 0.05, Table 1 ). Gestational age, systolic and diastolic blood pressures were highly signifi cant in preeclamptic pregnant women as compared to healthy normotensive pregnant women (p < 0.001, Table 1 ). The same when compared between mild and severe preeclamptic pregnant women, the difference was highly significant in the latter group (p < 0.001, Table 1 ).
Urine albumin / creatinine ratio and uric acid were found to be higher in preeclamptic pregnant women (319.05 ± 247.56 mg/g, 5.98 ± 2.1 mg/dl) as compared to healthy normotensive pregnant women (22.15 ± 8.1 mg/g, 4.07 ± 0.91 mg/dl ) with highly significant difference (p < 0.0001, Table 2) statistically. When the urine albumin / creatinine ratio and uric acid in mild preeclamptic women (199.9 ± 46.78 mg/g, 5.24 ± 1.89 mg/dl) were com pared with severe preeclamptic women (589.67 ± 305.38 mg/g, 7.64 ± 1.4 mg/dl), higher values in the latter group were observed with the highly significant difference (p < 0.001, Table 2) statistically.
In the present study, UACR and uric acid levels increased with the severity of the disease. Therefore, we correlated these two parameters with blood pressure within preeclampsia groups. Blood pressure is an indicator for the severity of Figs. 3, 4) . In addition, we found a highly significant and positive correlation between UACR and uric acid Table 3 , Fig. 5 ).
DISCUSSION
The clinical syndrome of preeclampsia is thought to be due to maternal endothelial dysfunction. This is thought to result from the interaction between acid concentration decreases by 25% to 35% in early pregnancy but then increases throughout preg nancy until towards the end of pregnancy when they approach non pregnant levels (16) . It is pro posed that these pregnancy mediated changes in serum uric acid are primarily the result of altered renal handling. Increased serum uric acid in preeclampsia is secondary to reduced renal urate clearance because of renal dysfunction (17) and also due to increased xanthine oxidase activity (18) . Thus hyperuricemia may induce endothelial dysfunction (19) . The mean serum uric acid in severe preeclamptic women was more than in healthy pregnant women and mild preeclamptic women and the difference was highly significant among all the groups (p < 0.001, Table 2 ). The present findings are similar to the findings of previous studies (20, 21) . In our study (Table 3 and Figs. 1, 2) a highly significant and positive correlation between UACR and blood pressure was found. Similarly a highly significant and positive correlation between uric acid and blood pressure was found (Table 3 and Figs. 3, 4) . In preeclampsia, the epithelial lining of glomerulus may be damaged due to high blood pressure (22) . This endothelial damage leads to decrease in the renal tubular excretion thus causing renal dysfunction. This may be the probable cause of increase in proteinuria. Further decreased tubular excretion or placental tissue breakdown due to high blood pressure may be the responsible cause for increase in uric acid levels in preeclamptic patients (23) . Also a highly significant and positive correlation between UACR and uric acid was found in the study group (Table 3, Fig. 5 ).
CONCLUSIONS
It is concluded from the study that high levels of the urine albumin / creatinine ratio and uric acid were found in the preeclamptic group as compared to the healthy pregnant group. As compared with the mild preeclamptic group, the level of the urine albumin / creatinine ratio and uric acid was significantly higher in the severe preeclamptic group giving the evidences that elevated levels of the urine albumin / creatinine ratio and uric acid are the valuable markers of preeclampsia as opposed to have a role in the pathogenesis and also indicates that the severity of disease increases as the disease a normal placenta and conditions that make the mother susceptible to micro vascular disease (9) . The net result of this endothelial dysfunction is an increase in vascular permeability systematically and at glomerular level. Proteinuria occurs due to re nal glomerular endotheliosis, a manifestation of widespread endothelial damage in preeclampsia (10) . Microalbuminuria occurs as a result of this en dothelial dysfunction (11) . Furthermore, urinary albumin has been shown to be a sensitive marker for early changes in glomerular permeability and thus the UACR may detect structural renal changes associated with preeclampsia at an earlier stage (12) .
Studies have shown that UACR were significantly higher in preeclamptic women as compared to healthy pregnant women. The levels of UACR in the severe preeclamptic group as compared with that of the mild preeclamptic group were significantly higher with similar chronological age, gestational age and body mass index (Table 2) (13, 14) . The present results support the hypo the sis that detection of proteinuria by UACR is one of the useful predictor of preeclampsia. In accor dan ce with the previous reports our study concludes that preeclampsia is associated with increased UACR as compared with healthy pregnant women.
Uric acid is the end product of purines metabolism and is synthesized by enzymes xanthine oxidase. It is a marker of oxidative stress, tissue injury and renal dysfunction and is an independent risk factor for cardiovascular disease (15) . During uncomplicated pregnancies serum uric progresses from a mild type to a severe type. Also for detecting significant proteinuria in pregnant women with suspected preeclampsia, the UACR alternative to the 24-hour urine collection is one of the important screening tests with high accuracy. We also found a highly significant and positive correlation between UACR, uric acid and blood pressure and also between UACR and uric acid.
